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Sequestration

OXYGEN-FIRED CO2 RECYCLE FOR

APPLICATION TO DIRECT CO2 CAPTURE

FROM COAL-FIRED POWER PLANTS

Background

Concern continues to mount over greenhouse gas emissions and their role in global
climate change; and, if we are to continue burning coal, our most abundant fossil
fuel, it is necessary to develop coal combustion technologies that can limit carbon
dioxide (CO2) emissions to the atmosphere.  Oxyfuel combustion is an emerging
technology that has the potential to allow for control of CO2 emissions at a low
cost.  Oxyfuel combustion involves replacing air with pure oxygen in a pulverized
coal (PC) boiler.  The use of oxygen results in a lower volume of flue gas with a
much higher concentration of CO2.  Combusting coal in pure oxygen results in
temperatures that are too high for existing boiler and turbine materials; therefore,
part of the CO2-rich flue gas is recycled to the boiler to reduce the temperature.

The cost of carbon capture in an oxyfuel power plant should be lower than for a
conventional air-fired PC plant, as a result of the decreased flue gas volume and
increased concentration of CO2.  However, these advantages are offset, to some

Schematic of the Southern Research/Southern Company Combustion Research Facility
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extent, by the cost of providing oxygen and the cost of the recycle compressor.
Through this project, Southern Research Institute will explore the feasibility of
retrofitting existing PC plants with oxyfuel systems.

Primary Project Goal

The primary project goal is to thoroughly investigate, develop, optimize, and model
oxyfuel combustion and CO2 recycle to assess its feasibility for retrofit to coal-fired
utility boilers.

Objectives

The major objectives of this project are to:

• Modify the pilot scale Combustion Research Facility to allow oxygen-fired and
CO2-recycle operations.

• Collect data on furnace temperatures, unburned carbon, gas composition, and
flow rates into and out of the furnace.

• Evaluate the effect of various parameters, including firing configuration, oxygen
purity, CO2 recycle rate, oxygen concentration, and coal type.

• Design, manufacture, and install an oxyfuel burner specifically for the Combustion
Research Facility.

Accomplishments

• The design of facility modifications and additions is underway.

• Initial testing of the new facility configuration will begin in September, 2006.

Benefits

A number of studies have shown that recovering CO2 from the flue gas at a PC-fired
boiler will significantly increase the cost of electricity (COE). The main reasons are
that the volume of gas is very large and the concentration of CO2 is low, typically
less than 15%.  Commercially available absorption processes, such as amine
based systems, require large vessels and consume considerable parasitic power.
Development of oxyfuel technology will simplify carbon capture in PC-fired power
plants by minimizing the volume of flue gas produced and vastly increasing the
CO2 concentration, thereby significantly reducing CO2 capture cost.  Successfully
retrofitting oxyfuel technology into existing PC power plants will enable CO2

capture goals to be met at a lower capital investment than would be required to
construct all new facilities.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


